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E 18 & fe'SOIl ELHAIS^Ig UEjy! SB: 

£ 2b ^^^^^►^ UE^LHb ES'- 

£ 3s ^ ^SOil ELHAI^^XI^ SS^: 
E 4b ^AIOII lOllAi ELHAISj^lSI Xil^i^ei^ UE^t!^ £B: 

£ 5b ^Aidi mM ELHAi^^xi°j x^l^^x■l^Jm uEftn sa: 

£ 6S ^AIOII lOilAI ELSAI^^;^!^ Xi|i^^iei5 U£}t!! £3: 
£ 78 ^AIOII lOllAi ELHA1SX12I Xll5»^£J§ UE^tH £3: 
£ 88 4)A|0I1 20ilA-l ELSAl^^xIS^ X1!^S|xl£l^ UE^tH £0: 
£ 9b ^AIOI! 20i|AH ELHAI^^^ISJ «l^^?tldlg UE^td 
£ 108 ^ ^SOIl 21 «) ELHAIS^ISI BX^Se^g L^E^y £2!: 
£ 118 & ^SOl! 2J1^ ELHAj&x(2l UEltH £3: 

£ 12b ^E|M DHesi>: eHSSAl^»7j2J Ef^OIIAl^ ?5S£: 
£ 138 5i^§HA!S^;5:lS) Sf4:SS^e| B0OI!Ai2| ?HE£: 
£ 14b l:^£FSEi SJ^BH?t|2^ 011^ UEfhH £2' 

£ 15b ^^^^SE■l a\±hm2\ QE: mm UEfyi £3: 

£ 168 ^ g^SOIl 2l«v SAlSxiei UE*t« £a: 

£ 178 ^ ^'9011 HAl^^^l2J Till^^^-iEIM UEltH £3; 

£ 188 ^ ^'SOll fiAl^^XISl ;ili^^7:1£ll UEltH £3: 
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gig^iioi ^yH^A^ojoi} <^-\mv-^ .^mom w^^n'^ :>\^ '^mm\ 
^7l^bl|(^x^&^bi)o|| 21*1 ^oici. 

^51. °-i!§HA|S*l §y ^^SxlOllAi ^?|X|4.XJSA1 «tS|e5Hxl^£1 J^ U 

XI ^Tl^^'a P^(Ojoi EL^^S X|?J)^ Ohg«i ^^-Sr^iXKOim ELiliXIS Xl^)^ A^«rS^ 

o!l L g 'oloif EL^^OII till. 3H-d|0P^ XHH^SKH ^^►S^^ll §|^CK 

^fn^ RAII^ 4 EIIJAIS*!^ Xil^^oPI ?^?jHAI. ^^A. ^ il-S-tSJfe EL4;XP^ ISgS 

iillxlSb '^^^ . SI ftil^^^i^^l EL4:XPI i=|e[@Ei£J ^^ZHI A[g£|fe &^^0| 2iCj . 

i-AH a, Mj'^sp!^ EL-^x^:^^ A^g£|^ elb AisxioiiAi . 2^2^21 giirshh- £l.^^h ^ 

^eiii'iisH ELii"oi AigEj;'! [fli^oii. cqeiAi .^x\^^o\ q^&i. hai 1 ^7i7i ai^q. 

^ ^^3^=^01 DHxiEib ^x\m smmA^ 21-^ ^^5^x1. ^?.isqb ^/^f i^-' 

^m^A %m'^m^^\^^^ si^ Atois^ mm:^ n^^^. ^b^^ 
5i|^%5^*jij^oj ^hoi sjs^^hs s^°4 se^ 

TFTW! ^sk^^^ §y >l|0|S<^IO| g^^S ftXP|^L». 5^ ai>^i^-^M 7fXj H ^X^7|aJl^ Df 

5^5:.^ ^Hw'7lF^A[Ol0il ?!a|p^c1. ^MA[g- ^ei^Pb PiW7|nt o.,oi| s^f)q. 

grot x^s^^>^flSAH A^§s^ ^SS^^Ib 54 Pi H|ie!A}OlOil 7|^§^oi| ?^5H d 

lxpi^|W^k"o[3r^i^^?ii5ig ^t5'q- qs bH<iios-E:i g^m^i ^sh ^^7i°4^ oi§ 

if oh'sst^I:^ ^II^^A|u^r37j|s| -g^^sf-^- 7^t^q. 

§[71 liEJ 7i^g xil^t5^^- >ioiq. 

mssh ^Api Miiii-iifeioii m\\ mow 7t{LK^^a7|fi^. ^^is^i-slk ^s,\ej\b^ iJ^^Jl; 

^^br^ilSoi^iriO-^IOil S^SI ¥011. 4!S0I!A| .'i.X^7^ j^^aiOII 2I0H MBtii:^ X|Xlxi|01l OlgShfe ?1 § 

5^q" 

xi^SAI A^gSLlb y£^i1liXKS^3«o^ TFT)@ x|sletq^ 2!g ^^otXj-. 
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n7^\M\^.M, PESCpolyethylRne mHfite). PC(po I ycai bonat . PET(pol yethyl eiio 
tcrephthalate) . PEN(po I yet hy i ene naphtha I ate) 0| A^g 1' 4--£ SJP. 

S^loiiAi. §e^^^:>IBO!CK ssi. tilirxii ^^^^Ib ^i^!^ ^loii 

GHEiy (pattern ing)S! i>B}^(F>^ (l^fe) ) ^^o[X\. SE?^. tJ^r:^^i ^Hx|^= 

•^^oi ^smqm SBEl ilil £.n::h !:-t,&.^ ^s^M Sxib ^^iJ^^i£•j:>|■" ^ijois TFT94 m 

^S^i q^ pjoii 2]5H. 7S?IP?^# s?y-sn} xjis^i tft^ xii i^ipl xii 2y\^\ , <^ m i:?if' ^' 
^^i£AJl 5MloiiA!. f^:^ii^e m uiag Me.l:^^:'ieoiq. seek Sxi-Sz- ^c'FgEii *ii!:a 

S&»E.' Sa'^-m S^iSf cI tJq. ££S}. ^E^.^ii«E^^^ ?«C>f£ TFT9-J 

^^^gc^oi HHxi^i ^ixioii x{|-g£|ii- -^Ji -^^o^ s^q. SE?i. FiSAii ^ixife liei^^qsi^ |i?i!<ni-^ 
^ siissi ^^Ai qs 1:5011 i?roH. x]| ^|oj| g^sib B'A\, ^-ej-t-?lo{| ^<grj|g fiAisib 

BA\- ^e^^if?^oj^ g/^r^^xig g^sfb e?ti. «i Afg^hoi a^gr^^xi ?ioii nsj^i^^g s^-rmb 

2?i&e 2^^\^m Aigmoi ^351011 s^m^ ^»seaii Ati^^^gieie 271B01 

^ ^^21 ffi c^s m\ 2I3H, uiEl ?|oii ^Hjgg 9:^1. ^^l^^ioii ^<?^^^^^ ^^Sl^r £• 

gte^^* ?loii ^Ei!?i#. no\mm^^. ^ >iioi.^:^^g s^^mb ^^tioiMt^i^i^ ^isii xii 1 
^^isie^^^^ s^stfe XII i^?^ir'?iai ?ioij uHi^i g ai:i:2j-t^ ^^sii- ^m, Fii«f?i^oi x-jj^^ 

e:Hi. All uie^ ^eitJPi 9I5H ^sey ^m-^oi :'i:6oii ir.s5ioi xiiTim^ si xii 

^^^^ A^gmoi S2!aioii Bnm i^'Hoi^^ s^s^^i ^^*i2i xl|^^«^•^e xii 27111101 ^1 

ygEll Bit elP. 

«iJ£xil^xi2j xjj^^^s ^ai^epi XII i^7|moj iioiiAj aoixii^ cHi^. ^q«=^ uHxiti^ 
2ig ^a^s ^hq. c£gh, w^£^i&^?ti2i xji^mi^^ eiiEm #JM- mM\ uHxia trei^EPf^ ^^^eigqa 

^^!£j?ll 5f*|2| X||3|^^gl8 m 2?\B0\ m^^^ 7l&0|dt^ 21g ^SP..?. l>q. 9E««-. SL^S^yi &^?^:|2| Xt| 

iis:^i{yoi ^-^^^ 7i€+oiB^b 3ia ^SHs 

^i-EAll ^X|2J Xil^mae ^5(go| ^£1^-1 9.\o\ ^.g sgiog s^q. 

xii }y\BU mm^J\ -^-^i-^ xtiTisj e^itfe m^^*1<^! oiit goi ^ej2!-oi ^ei^o^Ai Af-g^^' 
4^-^^- 91^ ^9o\\^ sepf eiioix-i s<y2| ^A\mM)o\\ 9\m o\^o\ s 4=£ 2iq. 

(^AjSjlEfl 1) 

E IS ^ ^9011 2J«» ELHAIgrxlg qEltHCK 

8|gG|(12)S 2^*l#C58)g AfSSfOl 7)3 (XII 2:?IB)(ll)0ll SSfgq. ^^i^g ^^typi i?l 

5i :ii?ixi-s iprc2oi) ^ ^nmo\'S tft(202). §y ?§sis^ s^si^ pxii^ sift (205) 3,1 n^tigt^ 

TFT(204)b o|t'?-ni2)^|01| X||3£iq. z[5|£| TFT^ TFT2J E|H#(XH ^ S e'i ( 1 7a , 17b. 29, 38, ^ 
A2), ±±^^03, 2B, 35. ^ 40). Sa|o|gq(l4. 27. 36. ^ 41). ?y L()l}g«(l5a. 15b. 15c. 15d. 9,! 
3?)^ S&O. ^E(Si#§ ^'IIOiJE gojofdo). ;n|o|E g£l°[^ g-olj xH^J^^S^Iih ^^1! "Hxi?!! ?|| 

0|M»!^(l9a. 19b, 30. 39. §y 43). PJ|0|j=S^S ^1 l^i^S3S|(20). Xl| 1 3 a| (20) ?| 2j 4: 

>:UH^K21. 31. 44. 5J 45) Sr! Seil ?J OH<y (22 . 32. §g. 46)g 5?!JS|^:S 0-i^E|^§, 4i.>^0H*l HaiplUHi^l 
M SJr: XII iaHA|iti|0|>^¥;L|(47), xti 1 DH A| ij||0| ^K47) M S b xii 2ge.t-^« ^5 (48) Oil £^siq. iil^XljOi 

grFl(202)0||A| . £l^Si^(?;fi^)(49)e Xi| 2-g?J ?y 3 (48) 0|| ?!Alom E?ll 9' «!! ^U32) Oil 5L^5|0^. EL^ 
(51)e t\±-^^{A9)Q\\ -?|x|^|I). ^^^52)^' CLii,^|0|| 219^^, ^d^^m^3)^ ^ (52)?l Oil ?{Alliq. 

S""!*). XII lS£tg(55)f^ .ti*..S?^1-^(S3)^ 5^71 XII 2IIH Aj 01 a1 °^ (54) ^ ?|oH .I} S 7| PK5B)01| 

xii^sq. :..iS7ii^_K56)E' ±J^y\ ?mo\\A\ -^qii uh .^^xfi :agjAi?pi ?|^.^ :>ioi:zi. Hai:^iJLK ^s^i 

1011 UEH-i! ELBiAiSxISj i£ 12^ Sf4*H01l 2loH L\E\*d ^gfO|q. g^glB &'B|-^E1(57) % 

XII 27iEKii)l ^^H a^^^q. 
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EjLH qs. S ^2|SE^(57)7^ Wl 27|5!(11)?10IIA1 =?#S|S9^(:3l!0|e<y^ ^SIMS 

(303) §y ?S^JS(304)) °! £f4i¥(302)5| TFT^tX^g xfS ^KigK TtH) ^ UHxl^JCj^ 

Q. HL-sl. £ 2!v- S}±^(RK301). S^:i:^(G) (302) . §y t^:il¥(B) (303)0f| SHSfmi- ^iei^6U304 U! 

A| 308)2J 011^ L\E^^HC\. ^o\ . p^\^E\:)\ x\^t^-\9-^- Ahg^lb ?j¥Oi[ ^1 ^ &I b ^ ^1 

^ ?^Hya^S«2^5J ofeiioli g^sq. 

SEfL i^^^^E.■lH| HH;t:|Oi| m^iM, ^^£^^^ «H^. MMB ex^o|fiuHg.^2^^ £7^}0|3H||^, RGBQei 
Ur:)H£| m^HHS. R(3BW£| m ;He| m^ibH^ #e SAfS SEH£ A^gt^ 21Q. 

^ WSm eioH, £L'£^I! S^l^ Xii^^ft^- ^^a£- TFT:tXf7} ^BlSy^fC^aie :?ll^nma{^ S^"-?!* 

^ai^doo MIX! 5oonm2.| ^m)^m -^^^s-in. ?.!gA{ajoi!A| ^b\%o\ m^d). mmmoi :?i>iM m 

SrOII. ^8 Lfii^g J\B W^.±'M^\ S^^S fOliE Oj|*jO| OP^^I SAjiaiOl OiT-Oi^ ^ 2i q . 

^szy ^sij^p xFn(xb ^^£!b q^ m^d}o\zi s^oiq)SAj qiH£ib #&oi:a. mm^.± 

Car-). ^mi'^^iClf^) , gm-^-M(BrF), ^MSKS^CBrFa) . gsKe9_E(IF). ^ ^^SK9..9.H(!F3) ^ S 

*}siq. ^'aia^^l-S i£b yis^ ^ei^^joi ^ oiq. ^q-2i[ -^ae dSlsiAl 

oioiiAi i^^?Li Mm^«-2| Ate!|u(^oi aH^oi!. ^B|3:i?48 j^j^-I^^HS oii^oi 1 4^ 2iq. 

mm y\^^Q\^ s^^eo mmm\ ttsfoi e.i-BoPii oissoi ^ sixiy, nio^ 

M^m ^£ SiPb 31§ ^^5^Xh 

TFT4iXhb eBI^ ^g(SJ, 5fg(5^fii2fgo| s)^ x|§(o|xh^. XI 

4^ Itq. 5E«I. 3S&^o( 4^?-l5!q. 

(^M^tM 2) 

iii 12b !ii S^'SOii "-ij§HA|Sx|# qqtHq. 

a^ej-^q(iiOB)b n 2?m(m^\±^\y\^)0\03)o\\ M\'^-^Q. ^^eigEi(no6)b M\ ^^^%{^^o^)^ A|g 
dfoi TFT.^x}?^ o\m^Q\\ U^EQ. 5^ ^<^5.J:i^ ^oiiAi. oi?|Aib ^'S£"qb 

^^51X1. ci|sfx^^(ioo2) ^ HHg^B|(ioo3)oi :n s 1 001 ) Oil xiissq. ^'^iir 

7|{Lt0|e.|b ^011 -^-^©hXl. TFT^^XIb qEILHXI ?>£■ ^^AilOil Siloli ^^4E'q. ".Hg(1004) 

B ^| :i:¥2J £1:^3-^ ?A ^1 1^ ( 1 002) A^ Oj 0|| ^jAj^jq. 

£ i20i|Ai. ^S^eJ S-^ :?lli^ol i^B[^£i^ y\B ^^Bii A-i^. la^sqb soiq. 1^?-}^ 

Ei^ JE 14 GEb £ 15011 UE^ty Cfl-^ HH^I^P. 0|Bt %^^3iS. i^SJgiEl?^ TFT:4:Xtl| X|BS|o^A| 

m4:¥oiixi Hfjxisib 3^o{i. ^^m^Jiw^i^ mum ^^i iti^k)! §3:a yssoi oiy 

^eii^5-roi! >|2| a^^oi hh^^oii s3i^ioiq. £E^4^, ^^[^Eis. ^^iE. ^l^J'^l ?4 ift2.| y.H£A{|'i^A|oi 

y\B THi^ Aii^^5t:ii. -"^^-^p^ qs;- "-n^uM^r:^\m ai-^ 2i:>ii ?>q. i£t*J. ^itroi 4^i?ifjq. 
¥121 CHS ^ ^iiss oms\ ^aioii* *r.^s. moi ^^E^q. 

\^m\ 1] 

5?- ^gOll 2mi ^AlOJIb £ 4 LHXI £ 7g ^^IQS ofOI ^S^jq. Oji^lAl. M\ (500)?| Ot| S^^^ii2] 

TFT 5y mift:¥^eiO|| Xil^si ipgsig^oi TFT^ gA|01| S^^mb ^^^^ ^S^^q. CMOSSJ 

?|^S|SSA1 ?gS|g(H| 5^5H ^SS^qb 3iS ^^8^XK 
£ 4A0i!A], 100 LHXI 500niii(^ ^A|0||0|!Aib 300nm)2J ^7i||g 7\B bI|§S ma ^^-^^ 

(5oia)oi ^xi:?f ^^^^Eib :'lEKoi3f ^7^\^^ym°^ xi*!)(500)?ioj|Ai s^^q. ^^\y\'ao\ s 
i^AioiioiiAi ±jm-^y\Bm i:?ie)C5oo) ^^/^ Ah^sixiei. ^Bi^^'ie. sEb 

rii .;j uho| rfigh a[§-^i oi . tL^£A^|^X^ lb ^SiA^# J'hS 016 Sjg^ rtX)-^^ 

Jl^^ss. '^M xi^E'qb ^.^ -^-^3^xl. 

g-e|#(501a)-p- yp- £^§^2J ^CVD, laZiOfCVD, r^illiqg. ££b g^lSlOil 2|d|| S^gq. 200nin2| 

B ase! ^a9^{50ib)oi -jf-ei t(r)0ia)oii g^^iq. g^°4(r)0Jb)e ^^9.\ gcvo. leizs 

a qg. ^fWI SOnme^ hiss ^B|-3a»(502)B SX|8 A|^o[0| § £3^K501b) ?|0|| §^£iq. 

HISS {^eja^^iWl M\m\X\ afH. S§§!01 0^td ^35^ S^st y£x||^(n|A||^Si&! £L^£^|a^^ s 
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Ai ^^WE x^eiai iyq. gJ^^8Hg:»Hg^ S 10-24773SSb ^DH^Ai NiS^ ^0|^ siio| g 

BlXi. :iH9i^(503a SI 503b)g y[B ^^^U^04)0\ ^^fejq. 0| ^A|0!|0||Ai. 160nm2| ^J>il^ ^ £| ^ 

dSI^IOj A|g£IQ. U Qg. US/1 «y.f^|!f ^(505)01 3^^^^0I| S^l eS'-.'{(r)04) ^Olj ^^£!q. 

a qi. £ 4B0ii q&jyi qjs^. ^x-iepi- his!S ^eiee^{502)t ^s^^o^7| ?|f)H 570-c°j 

0\\M 14A|ej§pj oi^Oiaq. Oi;?|>M. AI^SSSAI Ni3| g^Slfe S2?(S06a Sy 506b)3| SSSt:?^ 
NiOl S^^(50Ba ^ 5O6l))0l| g:^^Sq. 0I&) ^^BS.. SJO| ^S'JS S^(508a SI 508b) 

(o|s^ oloi Ais)oi g^^q. 

n qg. 4C01I UEt-H! cH^.. ^^jsi^ eoorsi ^?i:?iOj!A| i2Ai?jg?j oi^oi^q. oi 

g^^ei2!^^*(507)0jl -S^;^Hm^ NiOl UBfy! q.^^ oioj S^(508a ^ 508b)0i|Ai 3;|-g^o 

oiSAiL'q. oi^s ojoii ^^^i.<h:(o| ^Aioj|oiiAib Ni)9j Tiiqti 

(QBl tering)MOjl £|o}1 ^OlUfe- gH^Ps? ^^8q, 

01 xH^i^ ^S/^diaHU509)on 'd^ Ni£j SIMSCsecondary Ion mass spectroscopy).?, ^^sl ^tg 

S|0|E 2X lO^^^o^g^^j^og y^Tii s^c^. oigi} S££ y^J! Nig TFT^^oii g:4^ =cx|i^ 

t\)t: q^ b^o^^!q. 

0!!y !^"fll5?s^ ^'iJ^^ll -3^^509) 8 TFT£| e^»01| Sgf^ Sfg S£S feSE?J ^UHH Ahg^O) 

^SSI^ gJOldiq. 01 ^-011. ot|E|«#(510 l\\X\ 5t3)s lIJ|qaO!| SISII S5j gt^^e|S9^(509)# AlgtSl- 
01 g^liLiq. x^^OW HHqyollAJ Q^>:3# UF^>i(«arkers)g ^^^e^^^m M^mo\ m^m^ 

^01 bufsjsfqfe s# ^^sfxKs 4D). 

::i qg. i^iq^ ti^sife's^M^^^oi gs^^Dfcvooij eish 50nni2| §^£iq. a qg. ^t^m 
o!^.7i 95o*c^ i:m^^\y\o\\M 1A|^.^^e.^ oi^oisq. A^hs|.go|7|- >y^^^:?i '^-^ey 

01 g<i^m^^ao^|Aj. ^JIBI^^ ^^\^ t}^\^S]M^-^MO\^\ S^OIIAI Ol^fOttiq. ISnmSJ -gti^ 

?-ta'^^S ilfftl£i:3 30nm2J A^ s^a^og S^Eiq. dlSMi . 30nm£i ^Bj^f <4Sja| ^ iiOnmS) 

B ^m^mm'^-^Ol BOnitiSJ ?ll0|M^2ia,K514)O| S^£iq. eiiq^gcsio UIXI 513)?j m 

£ 5A0|j UEltH L||.£. □|.'^.,:3i(515a 5^ 515b);>[ ^>:^£|:n_. p*[g ?!*^ M^l&l-'i:.(0|-5| p«j 

^s^^ :'i(oiMi^^^M(5i4)g loH ^^^lEiq. Mi^mm^^M. q\u^2.^ j3^-oii m 

(threshold voltage)^ Xf|Oj»Pf ^jol- ;^^e|0|q. 

01 ^AioiioiiAK qs^i(B2H6)0 oi^*^;'F«,^^.oe?. ^:?f£i_iK ^^''^rip^ 2101 o\-j\(mj^)^ giEI^S 

□K^ Aigsjq^ >i.g. i^sai;;^. -g., ^g^^sj2| oj^^^oi A| Algs ^£ 2iq. oi tidJiow mn, 

1^1°'" LflXI ^ ^ ^^'%tuuis/t:«'(5ig5|Og 5X lO^* 5X lo"a^o^g/(j^)o| g^g gj^aj 

^^-1^^1(516 517)01 S^^Eiq. 

□ qe, £ 58011 UEILH Q^. BllX|::^q rj|>ii3(519a 519b);;[ nl! ?is^ M^^-?-l4:(0|S^ 

'^S\'ir £.1^^|H52 01 SEfe ti\±:J\ AlgD ^ S>jq. 01 ^A|0j|0j{A|, pj SlfMePh SIOI 0171(60) 

lfi)S S:±:5i(PH3)gc|25nfi- Ai-gg.^ -^af5at*i:?|oii 2|5|| ^^'\xoms/ct^2\ ^:?f£iqfe 311 

mE, ois^sioi ^Ai Afgg $'q. 

-^eMS!:^fc::?l 01 x^aoil £15H ^^^S ^ (520) 0(| A| 2x10^* 

&oii ;:-jigie glAjoi. ^|oiM^^aj(5i4)oi ni:3?£|:?i ttiii^oii ?-i;>j^^o£ :?i^o|-^ ix:(')^)-^ a}«-5|!= 

,4:. Oiy tUanneal ing)0| bj^^^?^$|q . S£Sh, 5: 5A0j} qquii aH^^S^S°^!0| ?J b ¥^oi!Ai o»|E|«=^ 

# ^. Piioi^gc^?-! Afoiei s^goii e:i>^^ g ^£ ttii^oii. ^x^slb ^^soiia^ oi-^ 

01 $JA|0j|0i|Ai. LH^^2J ^ePI A|«5:|7| Clj^Ojl. i^^5.|7^iep) BOO-COijAi lAieigoh oj y 

oil 2isH oi^oisiq. gd^i&Fb (ym^¥Pio!iAi oi^oi§i 2i>iu. 9Efc !g^^^?i7ioiiAi oi 

01 x^ejb ng g^^Se?(520)£?J ^ nm ^^-^3^^(520) ^ g£-gS^(520) ^?-lO|| ^XH 
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SIT) ntJ M^IS^:^!- ?iB 5A0II LlEltii M^lS^JAlOietl S 

Cl go^ ?D0 Ui;^l 400mn2^ ^MM SLTOI S^EIH :N|0!es^(521 UiXI 524) t ^^^^^^'.f' 

Sfe n oiktsi ^^k^^ s^£iW^o7 b^^a|o^t:|- :»iio|es-@ g^^Ai. ^ao| A^gg 4-- 

:?m^<=>^ e*f^(Ta). E|Bl(li). ^-£il^S(Mo). 3-S(Cr) . g;»^om(AI). =f^BJ (Cu) . ^ 

fLn c^Lviic?^ ™^p|55(si)o-^- Ai^^i gj.^^ ^. o\-^ ^^Hi SmM^^CCJiH^Hsl. 

01 ^JAlOjlOIIAj >.n|Eii!Oi| £loH SOrmiSI g:6yi^Sl#^ 5^ 350nni£l gr^.&Lla|e ^.^'^ 

^ BAOII LK:|yj CH^. g-^-^-^*(0| 4iA|0j|0]|Al^ 2.1).^ 0L-^f35?Ai Oi .^5) ^(521 LHX| 524)^1 | 

»l) ;;k:'|uh^^si^-!h^ ^^iJ.:'l?jq. n?j g^--^-^ 51(520) 9^ -^-£21 ye ejoi # 

^gg«|(525 LHXI 532)011 W|0|8Q. C^^ 5x io'Jtoms/cit'(S5y 

?-i??ri(OI SAlilOllAI^ PJ):^^ ^frMS^(534 LHXl 538) M feS S^^S^ ^?^S!Q. <^^^|Al. 

i2^s(pH3)g A^§^| oisissoi ^^^£i-ir gis oi s^ai oio| ^^pj ^^^o^m^i 

BaSi Ue[5! nJ^?>e§^TS28 141X1'530)2| ^gd y^q. Y^S E lOil UEI'Ji TFT 

21 LDOge^dSa UIXI 15ct)0l! 51i^+ma. 

D rm £ 6C01I Uquy a|X|>tE.1□^>i3(533a UIXI 533 cl) ^ ai X] (539) AH ^^t| 

xi 543)e SidsTsi i^?^8q. 0\7\M qa^KBsHs)^ A^g*^ 0I2> SSOII 2^«H §4.5^ ^£:?J 

3X10'° L|!X|3x io"alo»«/ci»(LHH^«:S 5X10*^ iHXl ^x io''3toins/crf)fS S:^l-^q. 

otoi OlQi M=^^^?J<>|(540 UlXj 543)0i!A! l^io'' LljXl ^ ^ " atoms/cw-o^ .^^g xn^pi. £|?.Qcg. oi 
':^ioil ^-j-^isp---- ^±9.\ fe£^ ^Saq ^0]!£ Mm A^|HHOi^^ SjOiO^ mQ. IXfafAi. ejxi 

li rig £ 60Q11 UEIl-H CHS aiX|>.E|n|>i3(539)b Xl|7i£!:3, All 1 3 '^-l C544) 01 ^^@q. X1| 1g 

Si V;^it 400nn, UiXI ^ JiQ- 0| ^A|0H01|A1. M\ 1 3 ^1(544) € BOOninai 

^))\\ 200niii9^ (lK5^i!541"401 94£^ -e;i^.m^q- 

i!'^5(q.'oi"k!Aloi|oi|Ai ^i:;|^og 7ig^# Ahgof gx^p^pf 55oroi|Ai 4Al^^€e^ S 4:^91.^1011X1 Ol-f- 
5 ^' q ■ 

ff^i. 300 UIXI 450YJ0|)A1 1 LjjXI ]2M2}B21 3 l.HX| 100*.£^ ^r±m ^^r^ t^^°rl 

7:]^\y\ oi^oi^iq. 01 x^Eljfe s^jog oj;»|g ^:3isxi «^£x^|9|2j Di^^g 6HSS^:?j ^oiq. q 
E t^-S;'l4B^s!Ai, t?45sn(-4^rfc*^;?K01?l8 #eTHnt4»:iM Aj#):'[ ^^ai oi-f-ois 2iq. 
4'^^^7|x■l^i^ m lg-^^g^^'?-U544)o| ^<^EJh ^^.^ oi^ois ^sl $iqb 3^.1 ^^sixi. ^. 4^4:S?i 

x^aib ^^1 200nii.2| ^^h^dmsm^^OI m\ ^SH -t-Sl 2ili- n ^r'^l fiOOnmS^ 

£ YAOII Uem as.. ^-^"^^Ol 4:^bHd(545 LUXI 548) %i Sei|?J«H<^J(549 UIXI 551)^ W^tSPI ?|t5H 
«l lgei^ei^(544)0||A| S^Sq. 9M01AI. IfP^l^g .^.-a^^og. xii>i«f:^l ?-!oH ^'"'^(sojaioii ^0J?i 

?j§liA| ?^Bm"(501a)Oll %^0\oi^ S^-7^?^e BXI¥OII §^^£131. :i.>.iilid !£rr ^^'i^'-'^"^^^;,^],^ - 

# S^pH:.h 'f P^, J^-e.^^(501a)0|| -gOfSib XII 1§^.^S2^(544). ^ glf ■ « 

#94C501b)P 0l|?-jmO1 S^E'q. 01 ^AIOIIOIIAI, 3^,6 100nm2| . Ti^: •^^P'l'l'f 

b 351 ^^8tX|. g-^, qS 2!!H^a|0| ^A| MB^ £iq. 
^ q-g-. i^pZHI 50 LHXI SOOnmOS^^a.^ 200 l4iX| 300nip)ei XII niHAl«||Old^(552)0| O" 

oiioiiAi. 3oonm£i ^ ei m ge|oi xii inHAiuiioi<^af(552)o.sAi Ais^q. ^ai^ 
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Ti JSmOI. Xil lIIHA|Ulj01A1S|(552)9.| :^i^-0| n^^&Q. §A|01L lgZj^e!aK544)0|| 

o^t!H§^^s ^-^L^sm. a\'d.[M ^e4H#oi ^4i^:'f:'f n ^ ^ejcK 

3 cjg. Haie-iHH^i (551)011 '^o\^>^- s^^ss A1I 2gzjsa^'-C553) ^1 

Si-4:£1^(g^^)(554)# ^^rjfjq. 01 iJAIOllOIIAl. o| I TO) S|Ol llOmnOj ^^^il^ f^tl^, 

3 CIS ^ej-=ss S3e>(0| ^AlOIIOIiAl-^- ^aEf(i'»K^^)0| SOOniwfii '?/^|sL S^£|:3 1?J^3^ 

(554)011 6H&3^^ 3?^e!^eJ3M555)# I^^OHSi^ 

>1S HSOIj 2iei EL4:XJ2| mM^O{ ■ 

m<:^^Q- EL#(556)2J ^^ll^r 80 200nm(^.l^ 100 UjXi 120nm)S ^^^^ Sill, §^(5b7)21 

hm'E: 180 LHXI 300nm(^f1^^ 9S 200 14] Al 250nm)S t! SiQc: 21 # ^^ofAK 

-siiiioi! oH^^m^r m.^^ p^.'^.a:'^ ^^^£-13. n\±zim M^m ^^-^'^ 

ab'Fi# ^ §^oi Aj^^^qs.> §^^£fq. :i Qe. ^<^oii m^m^ aiixie^ s^e y\-^vj\ ^i^^ 

njri:3:?|- ^§£111. Q|->i3.1 AJg^H ^^g^E^m ELt SI §'^0! d^'I^^H.?. gi^4&iq. 3 qg. gAlOJl 

^^m sH&^m^ sf-^g s^^ yrd\y\ m^ m^ny^ ^S£J2. mr^ris m^ow g^^g,'^ el# 
5j s-riQi AitHXHo^ s^^q. oi:'lAib ti|s All ?H2| qg ni>i3;>i Aiesq^ ^^3rAlE.^. ^8 

Af^^% £iq^r 51^ n'eAy\ el* si m^Q\ £6 5^^oll i^as^oi s 

Ft g(i)r.6)oiSAi ^^01 A^B•i! 4^ o(c|^ ^# ^-^ohAi. ? ■§ s &| t sajois. S 

g^Sii^'Alt^^^^'f ElgOi ^ £iq. 01 ^AlOIIOIIAlb MgAo2!!^0| El.4:A^2^ 

£1X1°}. qi ^xi^i ^jsje s^^m 2JE|. 

^-AH^.gjgoi ^^.^ M^^(^^{B-o\o\B^A\y\^^B)^■^■^\h ^^m)y\ ^y\M\^M ^y\^^ ^iq3?4£ 
my\M\-^-M ^y\^i dcjt, ocmi ocm29.[ ij;>ii '^^^^i^^J ^^imMSM AH^q. ^^gi^»^oi 

ttH. BAUi3(2-Qi|^-fi-S|H-^'A|?ife^f'J %\ M\^^-^^m^\ HII^IAHi iQand)W^j-ll ^IB «H?UI^^I 

= o|o| .o;j|*^5ioj| o|§£|xi 8,>3, sxia Aijfx^i,f f?;'iPiJ. ^1^;^^lB:^lB..#^i. ^ -i?:'i§J elmsjoi 

Alip 2iC\. ^t|Al|^7|ELga0| AM£Jfer ^^Otl. EL^§ t^^JS^:?! ?!5ll £5^ ^^^r^..^*!.; 

SH *^S-(HJi?-f)Si^ '^I^^l^C^^^^^-^ 541^^)^ *^^^\0\ A|§ii 4^ ?jq. 

SE2] aSa^(558)i2SA1, gff-nifeOl ^-ii^-^r-SJ ^Si'^ ^^0| Al^il 4^SL £iq- ?5<Sa^(558)a EL^ 

i^. (558)6 ELg ly g-^oi f4i?ioii ir-#£jxi af3 ^011 ei^sjo^. ^0! mg^ 
61 q. 

rilAt^i^oij^ iJ^'eiS^S^^ei-^ il^gl Ail 2I1H A|H|| 01 £4(659)01 300niii2J ^^&Q. HI ^ 

(558)01 '^':7li^q *EL#^ ^Smb SiXiei. Xll 2DI|A|UilO|69|(5bg)g ^^SiOi EL:iiX12j AISiE 

# q^ ar^AI^J ^ 91Q. 

0|aj Ajog £E 7C0II UEItH qS ^ q H DH ^ ^sj ELHAj^^xi:?! Xl| 17iEK500)?-|0|| ^Sf^fjq . 

Si^Sli"^ft AllSI-^^oS E^#Oi>y mm Aig8|01 S5>Kyg)£lb 3101 tj|^^3i5|q. 3 qg. SI 

^siSS L4i¥g mm^^-^\y\^.. tL^^^iu. se^ s^^sMS2i lhv-oii b^wkoii^ §oi. iytMM)S 

'i>joj6|01. EL#S| dSJSF.(4S)l yW^BQ. 

[^Mm 2] 

01 OIIAIOilAi. OllAnSI MB\ ^AlOlj lOil £|^! M\ UIE^ ?|0i| S^S TFT S! EL4:Xhm Mej^^:'Pi»5^ 

s oi-g-Ai?pi xl^|:^^ iE s s 9^ s-ss moi ^SE^q. 

QiXi. ^AIOII 1011 o|5H £ 7C0II ^S?L» ^^y\ Ol^Oiiiq. 0| ^ Al OII^Ai ^£11^^^^ 
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S 8-96959^ EEb S 9 63770^011 1^01 AiSl ^£ 0| ^A|OI|0||/^. g^^g 

S "sAj 1 2-q^SSDi|@-011 PVK(polyviny!carbazale). 8u-PBU(2--(4' -teit-hutylpheny l)-b-C4 - 
blDhenvD-l 3 4-oxadlazol e) . ^Dl-^e. 0CMU4-di cyanoinethy lene-2-fpethyl -6-p - di methyl ami nostyn I -4H- 
p^^B^) TPRCietraphe^^ butadiene). SI 1481 at-(Ni le red)Pf goH^ ei^ Al-a^CI. 

l^^^jxt E^^l?^^^^^^^ liny S£^ E.BII£LlurdOI| 2!^^ «H£lg ^BlS(601)3t S^^^i^-^ ^^^^Q, 
-J ci« ^- sm\ LiEf-H CHS riiX|3^^^ ?\^y{o\o\ 1 5!) (602) g xii isi^4^(603)^ A^eoKX ^-^ 

£ 08011 UF4UH ^AIOII. CH;»jS^E,i EL:i:A[l ajBilAll! 2i.-n. tl^4:0|| 9.1*^ 

-] £ 8C01I UEiyi uls EL^,xi7i fj^g All ij^ieceoo)^! ^xiii- g-a#(60i)i xj>!oPi ^oii ir 
ieii l^Sa ^fSoii ktAi^ip. 01 ^aiohohai. ^•^^^-^^(cif-,)^^ lis^^i m<^^#^->m Afgyj. 

§y. ?im01. ,<^^B 500sccni(8-35X lO'^^^/gjoiin 1 LHXI 10To, r( *LHX| 

S^^yd^l»Ol Alii! 4=£ g3SM(a§^o£ ^e|^AHrta|)0| AtSfi 2iCK 

Oh^^H^^o^ TFT F1^X>:^ Xil 1 71^(600) Oil A1 M 2?l5.KB05)oS |S71£!P. ^ 

Aii^^x!:>[ ^o\M 4^ 2iE.i. 

[^JAIOII 3J 

01 ^AlOIIOIlAj. ^AlOII 20||Ai E^X^¥a^fe Q^^ BWfe £ lOA^ SfO^ 

q. 

E lOAOIIAi. TFT SI EL4iX^^ a^e^Al Ol7|Ai^ ^^►^^q. 

S)oir5oro]^^ m^^Q. ::J. xii 2;!f| -3^(706)o! m^^Q. om ^^^H^. S lOAOil uq 

LH BXh¥(701)?l ^^^SQ- 

£ lOBb q^i??!! qs BXf¥l UBhjq. 

£ lOBOIIAi. SJrl::¥(803) 5.' -7g^^S¥(802):?^ KH , ?1^(804)e ?S^gS,K800) 0| g^lFPI fiOtI 
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^-»£tq 'J XI! 2:?I5](805) 0| ^o\^^ 9¥01l asioi n\ 2?ie(805)£| B¥g o\^^\o\. 

S^(B04)oi ix:iis oird ^"^^.s.. B^i¥{^o\)^ ^^SQ. 

iJAioii I ^ ^Atoii ?o\\ 9m. i-^i 3 CM. xw^m 5!!) 

^ ELsisAi X1S?.^C.| . 

^Sfi,-^rxti(go K :^^H^^|^!FU905)^ nXH^TROia. :»tlom^ (903)^1 

5iif ?i|0riuHd(906)irS:^ ?-§filS(904)0ll 4.r^UHiiil(90?)2| LIX^OII 9jx|s^q. 

TFT(9b5)si Eeiieioi ai^Aiioi§-TFT(908)<>i :>i!omoii e^Msa. 

rrsi xi«ri|0|STFT(908)2| ^ ^P- f1 S! SS^d (909) Oil eiSSiP- 0 ^A|01|oj ^>K0I|A1. El^mE?JE 
or(0l lyAlOIIOllAi^ 10 l\\X\ m)Q\ El±X\i9}Q)9\ ^^011 ^^^Q- 

9lS EL ? is 35(909) oil ei"gJ?^ ^^/i^UHed (914)011 XilS^q. 0{7\M. 5§f8 J_S:?I5!(91 
5)a*Arg5rOI Ol^oi^lQ. 

01 ^A|Oj|^ ^AlOll I IU\ ^AIOII 3£| Oi.^=: 5^2) *IA|OI(2f 3^1fS ^ ?JCK 

I^IAIOII 5 j 

H 16A0IIA1 7|€K101)5:i§iAi Corning ^7059 ylass ^ #1737 glass^ tHSEl^z Sffi^S ^^ej ^vl 

n 01^ nm\M ?ia(ioi)s^em -gEit(ioo)oi tft7[ ^iwoi)2i ?ioii j^pch 

Hl-'^iSj" 4Jai5aQ.^@ tf'-eig(100)S 100 LHXI 500ntii(0| ^AiOltOllAii^ 300nm)ii^ ^r^M^ ^^SdP- 

^ oT^r??! '•^■^•o^ -B|^(ioO)?|Oil S^SCh 011^ ^01. ^aie d^^mg a|(102a)e ^P4ZSn|CVD 
I AiS^loi SiH,. NH3 N^OS^ei 10 mXI 200nn1(y^S^S^:>tl 50 LflXI 100n«)2| ^D\\^ S^SIH, □ Q 
e Sill, 51 N,0 .^.¥Ei 50 mxi 200nIn(d^^5|8l?i| 100 UjXl 150nin)2| i^WIS. S^jS! 4!^^ <M^mSS|g 4- 

^-^j- m(io2b)oi ^^s^ich (}\y\M^ 5^5^(102)01 ^ ?\B ^SSfXIPi. st^at 

(102)a cfoj^ t.r;^. oj x|o4cno| ^ ^HOI^S) 4^SE . 

-1 ^^-n i=^^£Aii^(U)3a)oi MBi^?saK:>/D se.^. ^^rOijEi^si ^^^^oii 2j5H 25 lii 

n\ 5oi sib. IS^^oicvdc^i^sh Hi^si^ej^ ^oi gi^si^ ^^(^i. 5^#^(l02) ^ 

bl|2!^E^£;^^IS(103a)g 3^^°^ ?]^6l^ ^A0\ 7\^mQ. 

-1 Q<3. Hj-^S^ tl.MxA-||g(103a).o.g¥q Sl^iJ •^l5EA]|#(103b)^ S^^Ol Ol^Olt^lCl- 

qJ>^ c=.°Q| eilOIAiOI'^iJ . ^ 01 yg,i (.71.^1 g^t^). RTACrapid thermal annealing)?! 

¥aixi:a a r4g sa.9,^s ^*ymot. hs^j 7i*j# gjxiw 4-- 

3^iil?l aiOlXHOiytJOll ^511 OI^OIS ffll, ^5!^ SEfe a^S^SS eilAIOieilOlXI E£.b 01.^^211 

5.54^:-^^- 30H7?1 ^ -t-iZ 2i3 ^|0|X-iO||L|X|^£b 100 LHAI :;^)0in J / o.' ( ^ o ^ 30O l.liA| 400.nJ /n.»^) 0 

p ^Jts^oiq." 3 q.^ Aiaj »^oj ^^bi^oi 80 Liixj 98%.s :7|H>ej ^lAllHei ?loil dfi ^<ilO| SlAKBMt) 
§Q. 01^ aa^^S.'SL IBBOli qt^f'J LWsL t(103b)0| g^Oi^' 4= ^iU ■ 

n Jllxi^qiiHF-iF Dl^^?' XII i5^a^>^D,(PMi)s "^^si fhi3..iH31^ Aigmol SSS ^).E;^^l^(i03b) 

>!^Oi|^OII 9m ^^9^52S qvlOiAIQl. £ 16C0II qEJt!! qis^ 
^'.j^j^ir^do^ Llixj 10Tj)0| §3ty&iq. CF, ^. 0,S>\ BMIl7\.^.7\ 1?^^ ^[91 2j Aj Ojj *| Oil A| Atg^q. 

.a ^-011 Ql^"^ #e leiHSOICVO Sb ^UiE-I^OII Sloll ^PJ^ i:itS|-?ltg ^»ll 50 UIXI 200niiiS 7\x\n 
'^Q. oi ^AlSoilAi" ISOnniSq ^P|^- t^9.\^0\ S^£!q. 

n ci^ ^iioi^i^ a3e|(io9)oi s<y^q. 7iio!e§<d"4(i09)e gei^Qicvo 3=.b :^^niqijoii ^^6ii -^^^i 

40 Linu' UiCnni<>l ^£J^^ ^^^^ ^ S^^E^P • 01 A10j|0l! Ai . >l| 0| ^ g 3 o|( io9) e t-^I 12Dnin2| 

-^^B dSlSmi2.to| Olgj ^IgOll BH>^&» -l^oiq. ^^^^^^7\ 4- ^171 ttlieoi! SihU. 

N.0 a? H,oiiArs^»si Ajai^ fi?Ai u^^5|«|q. Piiois^ga^oi oi&j ^aie dstgi 
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D. Qm, £ 160011 WEfhH CH^ ;>l|0|^£j^ Ll|^^ £j£#(11))0| 200 LHX( 400nni(H|if 

5»dPllfe 250 LIIXI 350nm)S| M\ l^^BI!^ >i|0!e^oj?-Kl09)?10|| fJ^^<8Q. Ul^^^S^tS B§J 

^.^ tj-Ej|oii ctiaf/ife sEb aii :'h^ q^^^i #9..?. ^i^^.^;*! s -4- 

£ ?iQ. 017|Ai Ajg-S LH<^^^I£^P la. Ti . WH^-f^Ei ^^^B ^%^PJ ^^ 01 ^ ^ 

■Pr?^ flFi. Kb =Stl?^l ililP S^f^'P. 01 ^AjOliOjlAI. W^jB 300ni«2| ^?}||.?. g^^SCj. 

'1 qg. ^.\\x\±E.\u\ ^.3.0^2 U|X| ii7)b Jqi 2ilOK65-(PM2)l- Ai^moi ^^ai.4>.adHfl:|oil si-oH 

XII ^o\\^^:\^\y\ o\^.o\^\c\. o\ ^'AioiioiiAi . o\mB o\\m:^\^^M ci^ 5,1 cf^i Af««i icpoii^jAi^'gic^i 2i 

m OI^CHXIJ). lPa°J V^j-^OliAi 3-2W/a^(13.56MK^),9^ RF^Ii^^ J\n\0\ MeH^JU.*^ 224inW/(al' 
(13.5BMHz)£| RFt52^0l ?!EK^u*jl .-^tli OjXf ) ^Of| :?\1!>\\^Q . ttfClAI, :^^S1H^. Lii>|E|e X| 7| ld| 0| 01 
'^Oi :'f5HiJa- OjgiJ ^'tHOilAj. We».9^ 0|j§j liB <i| lOOnm/ininOiq. X|j 1 0|( 0!| i^oHAI. W^i^ £! £1 S| 

0||§!5|:?| ?|Sll Hfio^ A|^^S 0| oil^ #g o^01 MM\0\\nMZ}^ ©98 Aie.i-2| 120%:?! 

XII 1 wi^j^Msioii 2I6II. XII iqjoinia mmm asgcns mxi 123)01 ?j^:i3a. ^ )im\ qqyi qi 
^. Eiioinig 2|Eb 15 uixi 30' oiq. 7k\7)\:f\m 'd^m P*^:n oiis^ o\^-j\ ^m, ^fgjoii 
?joi ofi?ijAi2^^ 9.\ 10 uixi aaiis g."?iA!?^ oi^oij.tq. w^ioii um ^isiiisi g-^-Lfcxii mmm :?i 
£1 ^iioi Ei£i,'(gai(iog))9.| d^'^jgoj 2 t..HX[ 4(fj^^Hii: 3)oi7| (THgoij. :ii[gJoi!^'x^Bi-~ ^I'ms 
si-^^Q|0| xti lEjjoinjfi *^EHP ?i£^£| R¥^^^oi| Eiioinis ^eh# xii 2^^i\2\ ?\\o\m 

n q.^, ^f^^W^.<h:P P\n l=*i£Aii^oii ^y\o\o\ x\\ o|5^oi5.!q. oi:?Iai. 

^±9^ ^'y\Ki^\y\ oifoi^iq. xii lEiiojinj,! ^twm £!£t-g ^^oK?i ?-is.'- o^A3(1l2 mixi 117) 

:?f ^47^X101. D|:^.a,?,Al XII lEIiOinixi ^eh^ :?fx| ^5:^(110 giXI 123)21 «,^?>1| Ol^i^S^OII 9|ol| 

^irWS.i.±7^ xpfHHii^ii-^,9..^ ii:'hsq. Muc-^-^^rfc-S >1I0| .^:-iii ^ §j >iioi Ei:.iiei'ii-9l e^fS^^sy eiioiin 

^1 S^fe- ?^iq 3 yjSAlieOil E&^6101 iir^lS^^ §V\o\J\ ?-|61!. f^;'!£lb 

LliXj ^*^'%to!Bs/c(i'0|I] ;'I^?1SJ° 80 LHXI 160KeV0|q. n^' 1 c^r 1 S! SA| . IS^soll ^d\-^ 1-^', fj 

«ICP) SEb U|^.(As)7^ MS-^q. Oj:^|Afir eJCP)0| A^§E!q. Ojg S^iOII eioH. 

ggJ:ib Xil 1^^r^§^(124. 126. 128. 130. 132)0||Ai ^ ^ l^^*" LliX| ^ ^ ^Vl oins/oii'P-l fe-£Esl ^ 

?\^a. immB s^^gjoii ^^^f xii 2^-^gS9UA)o!iA-i. y|^ -^■.^.?[ ?iojiAi ^^oixib e^^xioi n 

S '^''U|X| ^ ^ ^^'''atoins/aa'^l g?ISq. ^Oi^ X|| lEilOiniS SEH# 7^5.1 S 

£#(125, 127. 129. 131. ^ 133):U| S^JSlb -?lx|0}|Ai XjJ 2M^ ^ (A) ( 125 . 127. 129. 131 Si 133) 
0)1 75S:Lfe9Slb e\\0\mB 9^5^ ^»ll ^S^S JilSSq. s^. Xjj 2M^#S^ 

(A)(129 LHXI 132)011 S7|£lb &.I(P)2| SE^SJ B^S^OIIAI^fiq lEi|0|ai2 gEi|2| 3fE#il| 

«^oj =j>|| x^o|Ol| 21^ ^spi CH^ojq. 

3 qe. £ i7B0ii qqy! ciis xii ?,o\mmp\ oi^oitiq. oi Oiisxiaib ol|^:'^>l£A^ Cb §y CF421 ^ 

t^Pf :6S Ahg«f:il. 3.2W/crf(13.56MHz)9.| RF^^^. 45niW/crf(13.56MH2) . ^ IPaSj ^^£| ICPOijS A| >ii«Oll 
°J6H ^A| 0|?-01^iq. 0|gj &^e«OI|A^. XII 2E1|0|ni^l '^(LHl :?f;il S£^(140 LHXI 145)01 S^Eiq. &II0I 

ni?i ?^i£g(i40 UIXI 145)^21 p-t.^<«oii m'^^i:^. p-i|Ojn.i;ii g<^2j ^i.\\z^ ^-^iPI E!¥S^^2S 

^q L\\¥^ ^.qg s:7loib ^EHoiq. xii ioiigjxiei2j a^£} uniisijAi. m\ ^IoHxmi 

SUb yh0|0j:^2!'^g- CfP4A| 1^^^^^0^|*I2J bjgOl 3?1X|D1 gPI^HS EilOiniJl 03^91 30 in 

XI GO' si £-iq. "^ipj, X1I 2gC«p 7t?^l :>l|0|iE,?3 2I^Kl34)2| HplOl Xfl 3^£H°I 0| .^^ 70) @ All 

S;H| il^of:?} ^-IsH 40n(n5i^ Oils ^q. 

qg. M^^^^b xji i^:;^^£|£| bJiiiioHAl ^o\^ ^l^':^'^ ^ ^:^l%^9.£ 

q. 0111 ^01. *i7^^r XII 2SEHt ■£jE*(140 LflX| 145)jT^ g^£|b S^^Sj #£>#fe£7| '^lO" 

LHXp ^<^*%toiH3/ci^«g !E1£-^ atoms /ci^SJ *|7J^ 70 LHXI 120KeVSl| 7^^SEfo^: 0| ^(>| 

2i.iq. 01^ XII 2gf^gSe^(B)(l46 LHXI U9)0| g^^q. 

3 q?^. ClitiaE^^I ^i?:^gj^(156a UIXI 156c) ^ ^^^-S^Hl57a UjXj 157c)s pAll^ TFTS 

"§?&'sjb -^S ^l^£^^li'(104 uixi iob)oii ig^^aq. oisi spoils ^ai. n\^.3^,M xii 2Ui0|,n.|^:i gLHH 

.7Jjif £!E^(MO §4 142) o.^. pti ^-e^^s^g ?I§H X[ 7 1 b|| g «| o ^. -g^fSq. 

()171A|. nJRll^ TFT^ w|Exi|#(105. 107 SJ 10Q)2| S^^llb «l 3©a|>i3(PM3)S AfSff ai|X| 

^.qrJ|^3(151 LHXI 153)1 m^o\0\ '^0\BQ. 0\?\M g^#S9?(156 % 157)B q^giMBzHa)^ 

Oies^'Oll 215H §^£i:n ges9^(!56 a! 157)0I1A1 pg ^^^Sl^it^:! ^^^^'"'iJIXI 

mAjOK =?xi|iS}o^. ^eg9ei(15B ^ 157)^ nS All PHSj Sajog 4- 

XII 3MTrlS^(156a 5^ Jx io" io'J^^,„^/^oj ^c^c^' si 

PrOlTil. 4ieSS9^(A)(15Gb SI 157b)S ixio'" ix io"°^j,„,3/j.^o| ^.qr^^ 

a^SKH. Xll 4#^-^SM(B)(156c 157c)^ ixio" 5 x 'Stoiiis/ci'Sil ^SL 
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S ^^Se.^c:.^. ^^lS??U156b. 156c. 157b, Si )57c)OllA| S-^^S:4:2| ^Sl- 

Ol^OII, £ 18A0II L|E^tH CHS Aj! 1 ^ L^sj a| n.|.( 150) a JHIOI^g.:^ nj 7110|MSeiEM ?! 01! m^^^P. Ml 1^ 
LHXI 200oinO!Ch 

-J Q§. 2j2i£j fe^? "J pm9..s.. m^m\±w m^movi oi^oi-^yci. 01^:1 

S ^Oiy?^^ 500 LHXi 600-C0IIAI Ippm iSEfe 3 015fSJ. b)^5|5|;Hl^ 

400 LHXl 700'CO!1A1 0.1ppm'.^b OISK^I ^r^g¥P10IIA^ 0|^0]5!Q, 0| ^A|0||OilA]. SSO'COIIAl 4Aie^ 

oi^oi^jCj. 

fflAimxi£i()ii oioiAi. .riiAii£]:n 30o lhai 45o*coiiAi 3 lhai iooxbi 4=4=^ ^^:?ioii 

Ai 1 uiAi i2Aieteei ss^ibi^i ^ms\o\ ^^£ahi^£| ^:4.^7pj oi^qisp. qe 44:^:?j^9^s 
M. #e^5suj ^±^:'KOi:^is #e^^D^ ^^fc^ Ajg):?j ^ai A^gi! ^s^ 

n CIS. XII 2g?v§piatF si^^e^q. 01?:! yi^^s?^- ^7\m?jm^^\ m\ 2 

g- ,-^tAl^t [tUgt^L 7I^Jgt;oi ^^^H SiP. ^?14^AI1^8 EF_1^ S^^^i :^\x\li. cq£|Ai ^.jm 

o^',4-, ^tl5^xl^^ ?iy\ m^m. 01 ^^jAioiioiiAi Pri^i^-xi^sioi aii ^^^.^il2l^Mlb8).o.siA| g^si 

Xlr!b:Pa(^.3IIH^0| ^^£|Dt, :d.^>d(160 ClIAl 164) ^ Ha°ld(165 UIAI lS8)g ^^^^6"P1 Oi|£.'0! 
0|-f OIJJQ. 

'J Cl^ ~f:>3^^ 3??^ '^0\ SO LIlAl IPOniH?^ -T^J^ilS M\ 6^^G|.drJ.(PM6) 1 A|g&.^ UJiEiyoc^! 

18B2,| 180OSAI ME1'^)0| 'gi^^^q . ?S^J 51^ "-I^SAi. ej 1§6^5-^ M/^^ 1 
(IncOa-ZnO) 5^ -g-(ZnO) 0| g^Oiq. . 7|A|54£) ^51^ 5^ 35?-^^ ^g- i,'<^^Al7|;i ?| 

SH ^501 ^^^<y^-l(ZnO:Ga)0| A|g^ Siq. 

Ojfil ^?|^Osi. All 6?ynf^3# MBo\0\ ?g5lS°.i TFT ^i' ^-^^.^^iP-l Sl:iiTFTl 7!^i^0| 4^ 

$>iC|. Ail 1 pxliyTFTCllOO). Ail 1 nxl| ^ TFT ( 11 01 ) . All 2 pXH ^JTFT ( 1 102) , §J All 2 nAllgTFT( 1103) b: 
51^011 ^^ti:^ l^H,HO|l S|4.TFT(1104) ^ .7|^gS^(1105) S m^rh^Oij S^^^^IQ- BS\m^ , 0\B J\ 

0\-Ak^ ?l!E|SUHES{>i7|njo^ X|gE^q. n 1 p^ll'^TFT(l100)0||Ai, Ajj 2^1011113 

£111- :>1|0|E^I^(220)S£ 5tg«jq. -as S.IH^til^(104)S A||-^ g gl ^ (206) . 

^eii2.i"S5?l9:.?.Ai ?-|^5|^ All 3^$ga^(207a). ?ll 01 MS ^(220) ill g^£iA| Pi^ LODS^Ig 
^t^\^ XII 4P?;^^S^^(A)(207b). ^ :?l|0|ej£i^(?20)Bf giaSJ^ LO()S^# SS8|^ Alt 4^^gS« 

(B)(2b7c)^ i\i\5\ ?-!<>H 

All 1 nAli'^TFTCllODOilAi. All 2Ei|0|niX| ^EH-g im ^£^01 >![ 01 ^fi ^ (22 1 ) o ^Ai ?-|§pjq. 

9jtii#(io5)^ xm^^^'^m^m, s.i'm ^^^s'.^ai n i^$iS2^(209a), n 

0|^£!^(221)3[ i^JSAj LODg«# ^^^\^ Ai| 2^^^ S ^ (A) C209b) . SI ?il 0| ^(221) 2J 

Elt- LOD^e^^ ?3^«mf- All 2M^^8 2^{(B)(209c)g :?hXPI ?1S|| -7.;smsq- ^HyiJ0|7| 2 U1X| 7/fl|0| 
El^pioiL >4I 2#^0a2^(B)(2O9c) ^ Ji|0| ^^^(221)S| g^Elb S^^SJ iJ0|fe 0.1 LHXl 0.3/«i0|CK Oj 
^'0"l(Lw)^ ?l|0m^1^(221)oj ^;;|| gy El(0|nia «2ioj 2|0i| 2|oH XI|0|E!P. nxH^TFTOII 01^! LDOg q g 

TFT 21 Pi^i^iM atl giq. 

7§i?Jr?2j All 2 paH y TFT (1 102)011 Al. All 2 EllOim^J ^GH^ :?t| 0| ,f^.?i "^^ (222) H ^_Ai 

q. £L'£Ai|#(10G)e A-li^^^Sq(210). ^^9^ ^^\21 S^Hi^Aj i|§-olb All 3M^^fS^ 

(211a). :)||0|g.S^.(222)J?J ^m^X\ L0DgJ2^# P.t415\^. All 4^^^?^ ^1 (A) (211 b) . 5d :>l!0|^.3^^ 

(222) :ai ^tlEl^ LDD^e^g ll^shif- All 4^eMS ^ (B) {2nc) g ::'fA|7i ?imi -?.^:msq. 

•7^^S2| Ail 2 nxHfe^TFT(l103)0l|A|. All 2P|0jn)a ^Ell^ '^^B ?l| 0| ?=.;5 -:h^(223) o _^ a1 ^^-g*! 

q. -feis tl^^£Al|^(l07)2 xHyg^^a^£!(2i2). ££-^ ^'Asi^m ^»-g-5ib ah i^i^es^-^ 

(213a). 7||0|E?i-:=|(223)5j LDDfj^^ m^o\^. All 2^t^^S ^ (A) (2131)) . SI PllOm^^ 

(223) a| g^£|^ LDDgS^g ^^Sl^r Xll 2M^^S^5^ (Q) (213c) g 7|X|:7| ¥|8I1 ^i^SI^P. nXH^TFTSt g 
¥21 tJ|^5t?||. XII 2geeS«^(B)(213c) 7||0|Ma 1^(223)21 ^^35^2! ^Olfe 0.1 LHXl 0.3/.ii0|Q. 

I^AjOl! 6] 

01 ^AlOllOIIAIb. ^AlOII 5011 Hloll gJOl?:! -^h E| .t^lUH ^H.^ 7|£l o El ^2i| ^ H. A| x|M Ai|^^5|^ 

^?3^>q. 

^iAjOli 5011 216H £ 108011 LlPyi ^'LH^l gOj^il fOII. llHSi^^Ol ^^^VSi ^gAII^ A|§m01 H'^'AmW 
¥*l^iq. '^^ JlSJiaClOODS 01^3^(1002) §J 12 ?10|| H||§fe|(1003)e A^Uh 
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£SOllb LjE|LH;t| SfS^XloK y\n\A\o\9.\ ^^MOW tfS-S ^l^w S! 

A\^^\Q ^mm^^ ^ scroll ^tim. H^^^ SOOsccmCS-^^^ ^^"rn'/s)0|:i) 'i^Sfg^^g- 1 LHX| 
1070^(1-^x10^ IHXI i-3xio-p,)^£ ^ oiQ, x^£|"5£fe ^IJi^ECt^S^^^g 20 LHXI 27 

01 ^AldlOilAi. g£|*(100)S 8!eL^^HS ir.Sa 0||§0| S^S6l ^llTiS OHOIIb 

XII 17IE.K101)8 5|#9|(102)o.^¥E:| ^SISP- 

^.oj 'E^Jis^i Li^m^ii e^fib ^21^011 sojgzb ^^s^^ B^^^^ uw^qi -s^m ^ 

(^AIOII 7] 

m Oil V 14011 LVifuq. 14^ ni ( MOO) Oil ^^^^ 3.|^.¥CH01). .^.-^^I^ V gllih^. ( 1 402) . ^ 
5fiOlEE.U' :?§2|g(1403). 5y i^2|pic:f(1404 SJ 1405)A|0|S| «H^idMll Z^^^tm M^^'K^I ^- ^' g ^ 

S[^S^(R)rr405aj 1^'£agq(G)(1405c)fe "I'^^oig 5j ^¥(1401 ) .?|0I| g-^'Mt^Ell^l HHg^JLI- 

X k^x5.%^^-1 ^^S|l!E1A|0|o| g^r^Sl^ "«^S.^n.T=,l^^i'? r^l^i^iEl!^ 

^im ^^^^ ^kiFTg 3SoPi s^^soj 01 ssoiife ueiuxi afXMlK 

5^4.TFTA^o|ol tioii ms^M n=?^:>\ 9i*ioii ^^he^ 

M. 

[^AIOII BI 

^iJAiOII He ^AIOII 7D.\^ 0\\m LlElbHq. 

£ 15Ai- ?|ni(1500)^|01| ^ ^ £j S^±¥(1500. :4i^ed A ^^51 i£( 1502) . 5^ ?i|0|md^ 1 503) . 

))iruHe:5lgb^ UHgJ'^rii. ^t:'^^ E1 (R) ('l505a) ^ |icl|^ Ej ( 1505b) ^ l^aiii E|(15C)5c) A^01£| ^-011 

^ 2x1 S^u^ ^-t ^-^^TxK'^cyiiEUisosa)^ M^iiai^3-i ^ir-^- neins M^-^o}:irii s 

l^AIOll 9] 

is^ 5101 ^s^^icf ? i90iiAi. £ 12. 13, 5y 16 uixi 18-1 cii^s^LiiL- a# ^-^SI^XI 

£ 1901 AH ouiir^QW^h,^. 0J!?mAl?.^Xl^ ^ d[ ^^1 ?K 1 108)?l Oij t:^ S ^|:i:¥(1204). ^AP>i!31?|5l 

t(i205) ' s^!MiV§r£(i206) Si QB 'ti^mm^.02oi)m a^i^ci. si^tft(^io4) Si xigji 
(■no'5)^2^ ^i4i¥(iP(W)oii XiiS8P. Sl-4t¥5?fc*!0ii ?-|:^ro|ie -7i?4Sb :f\^?^^s.M CMQb5i^ = 

|Xf-^^?S^I^(12TO ^ S^dS?gm^(1206)^ ^l|0|^iUHd(224) ^ ^:^;^H^il?^^Ul 
S 9i'j.rFT(lU)4)C^| 2gSCh FPC(1208)^ S10XK 1201)0)1 B^ff-IIIl ^^'ii'^ "^^ <a)S^oPI ?|<H! 

E-ii} i|j?i(iioa)^oii ¥ixi*K:h 

[^AIOII 10] 
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[^AIOII 11] 

S ElIaI ESff °~»B|^D|j^^i":i:13 ECHA|)01t A^g-S 4^ Si^. QB ^^^M, ^ W^B UM^^M 

oisl-^ oigj ^msi SA|^^H|£1 oiiSAi. bl|q5^5^n^l£^, qxig?iniiaj. ss^ieiC-^^tS S^^g). 51! 
(oi§-^ S'^-t^l ^ '^^^ ^ ^ -i^^- 

£ 21Afe gxli(2001). S^^gJ^¥(2002). fiA|¥(2003). §4 31i£S(2004)# S^^t?.! :JH?Jg ?^T^EiO|Cf. -^^ 

HAI^- (2003) oil aigg ^ 2iQ. 
£E 21Bi- ^jy|(2101). HA|¥(2102). g-^ gj2^^(2103). x:| (2104) . ^a:?i(2101)) ?^ S^J4=d¥ 

(2ioR)M uiqa^iflii?^^ UBjtyp. ^- aAiv-(2io2)oii 4^ 

£ 21C^ g^t||(2201). ?|[}||&[¥^(2202). g^^d ¥(2203) . ^t^- xl (2204) 3J HA|¥(220b)^ SgifJ 
OI^^^J^EI^ UElt«a. ^ H.A|¥ (2205) Oil ^ 4= 2iC|. 

210^ fiiAJ|(2301). HA|¥(2302). ^ §^¥^(2303)^ 5^«Lt SAI ^ UE|tHC|. ^ '^'S S HA| 

¥(2302)011 ^gl ^ Sid. 

S: 2W.^ i^jti|(240l) HA|¥(2402). >tll| ¥^(2403) , ?| ^011^^1(2^04)^ S.! 5| § >i?l xl(2405) 
n n-in^OI ?\^^ 7\mVim\m A^g5.^ gaiOlQlOIQ, 01 i^^Aler :?|2;^UHXi|S DVD(di(jilal veisatile 

discT. co§§ Aigsiii. ^^^^>^ asr?^^. :>ii&' °^ ^^^'rx^m ?isii Aigii 4^ 91Q. ^ ^i.^?je hai¥ 

(2402)011 4* 2{a. 

21F^ ^§^11(2501). HA|¥(2502), Q o^^|l(2503) . 5f e:i:?|xl (2504) . SI 9 ^»4d ¥(^^^1 Oil ^ L|E|LHX| 
arg)S q?^iy^HHI2|0|r4. g W^B HA1¥(2502)01| ^Iggj 4 SiP. 

5: ?2Ai= ^s^xi|(2901), ^^^^§^¥(2902). ^^^§1¥(2903) . HA|¥(2904). >:?l ^^1 (2905) . % £1 (^iU 
r2906)5 sliW ^Pli aSPli Lm«ja. ^ ^SB g^#^¥(2902). g^gji^¥(2903), HA|¥ 
(2904)011 4 2iq- 

£ 228i- ?^CH#? ?^X|ai|0|3. ^A||(3001). EA|¥(3002. 3003). 7| °1 UH^II (3004) . 3i §A?1 x| (3005) ^ o^ 
t1!L|(30Ce)# StlllP- ^SB SA|¥(30O2 Si 3003)011 4 Siq. 

£ 22C^ SAjOia ^j^ll(3101). 7:|XiqK3102) . ai aA|¥(3103)^§ SE.^°^q. ^ ^Mg S HA|¥(3103)0II 

30oix| Sfe 30OjX| OI^OOIN ffgsiq. 
S^'.^JAroil 1 MiAi ^Aioil 100IIAI qqtH qg =?^oi ^a|0!I lloiiM Siq. 

^ arscHi -.loll. Mei--feq ^8 im^M y\B '^y'^^^'^^^^^^^}''^ 

srSibxi:?! g^siia leiiiii^jxjAiqioii ¥^is w ^^-ftr^iiq. 
cqsiAi. ga[>^&!Xi;t|cH^ xixp!°!.9.?.Ai Ai-gmn ^^^i a^i^^xi^ ?ioi ^i^si-q. ff. 

_.. — „. <F-T •-■> . i^i ni ~«i ml r^n /Ml TJ '11 rl .^l I — « rd *l ""I "1 L b*4 Ul tl I S. j.^, 



ccai Xii^ETj W'^y*^X\9i a^S^sll4lX^S 7^fl oj X| q A|0|01| ^ie^gq# Xll^SIOl. |iP4 



yq 



S?^ 1 

^'71 ^^^^xj^¥e^ ^'•^1 :'IB??.st W3£l^ tL'£?5ll S':!. 

^^ti 2 

All 151011 2iOlAl, ff^lPSS #a|-±&*7|nho| ^Jg ^go^ «lfe «tfEXl| S^l, 

^¥t>^ 3 
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xii moil siojAi. ^e^gEP^ y^-iri:Xj7i uh@S ^x\o\\m xii^Eib ^ft ^-s^s stb 

XII A^ow sioiAi, ^eigiE-I^J 5i^Hiiej^q:?i ^ois ^^:?| tftbi xiiya^a^.01 uiig!@ ?lxioii xi|g 

XII ]%yo\\ ^IQ\M. ?|3,^#0| 1£|Q|H. 0^3S. 5! 0|j-^A|4=X|S ^9.^^^] t^nB 5 

XII it>^oii sioiAi. :os7isoi ^»9| :?ieoii 'as^£^ ars^itxioi! xiigEi^ ^s^s ei^ 
^^*i. 

9 

XII -1^011 ^oMi. ^71 ^Bj^ed2^ mm\.^.sm s^m^ i^ses m^- s^s£xn 

AJI iFJoil 2J0iA|. ^-J\ «LS.x^i ?^api H|qa^KHie.K qxignmie-K 7|^^ ilai. xii^^'aAi::^^^ . n9J^ 

8^1 HfLf5i:a XUgS TFTg XII P|°i: 

XII 2;'ie: Sei 

XII 1 §t! XII 2:7ieA|oioij ?yffs ^si^g «[£xii ^ns.M, 

iJ?^^Ei:?^ ^71 ;gi uie Si tfta^oioii xii^£ife ^s^g hi£^| g^i. 

XII ^^mo\\ 9io]M, f>ry\w^^ s^^?.! ^^^l ^il i^'l&oi #a|:di&!:'IH!PJ 31g mfe tL^£x^l S^l. 

S^tr 13 

XII iip^oii 2i0iAi. -^1:^1 pd\^ie\m SSei s^^m^ mss^- ©lb "^^^^W 

S^l . 

14 

XII IIWOII <^OiM. ^?l ^0\S. &^7| TFT2I J^liySSS^^oi HHxIS ?'|a|0« X\\^^^ 3!^ 

9S 51 b ySsll ^*|. 

XII ngjoi! 2ioiAi. ^:?i i^Bf^iim m g^ohiiifig ^£St s^^mb ejg ^^si^. sfb H^£A^| §x|. 

^^f>» 16 
17 

7}a ?|OII m-^E I^BI^Ei: 
AF^i ;j|n| n) ^e.|^q ?^to| 

sib 5>^^l- 
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*!^& 19 

Wl 17^011 9}0\M. i^y\ ^^^rtXPf UII^IS ?|:^# ^SHS «!£a« . 
20 

^9?,^ 22 
^^i^ 23 

m i7soii 2ioiAi. &^:?| ^^^^£^fi^ tfwi g^Qf^^t 3E& stfmfe ^sas 

25 

Ail mow ^-m^m S^SJfe 

i^K7| s!eis|?|Oj| ^i>.^X| l ^^^Slfe \ 

2-a^*## M§o\0\ ^t^i ^2i°t0jl X^l 2:^IE^g ¥^^?5^^ EJ:»1|# Xil^rgJ gj 2: £Al . 

26 

27 

25§joii sioiAi. ^it;'! ;yi 2S'S:}^oi gsini^. 0i3iJ. oirai^xi^. 2°^^^ a^^' IS 

4'?%^ 28 
^n^g,^ 29 

Xil 251.^011 910\M. ^Bl^OI ^r?jag Stft5^fe ?40|i^^ 51§ 

30 

^-e-t* 91011 m^^^ S^s^b e::^!: 

XII S2iai 9101! uH<y ^ e?ii: 

iJEXjii A^go^oi ^^?| XII \?\^ mow CH^fa^OI Xljg^ Jl^7\Bm ^^o\^ 
^ Pl^iS^Aioioii pji^rig ^gimfe 9:^1: 
xjj ^sisPI mm l^^-ey ^s^eo| :'^i:Ol| ^^?| -^ej#^ t#8K>l ^:?l ^ai#^ xit 
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^immM A^SSK)j XII 2?\B^ ¥^«ffe Bnm S12^£^ ^SlMI axiSI X||^sjg^»j°^/H. 

t!=Ptl 31 

^^=?^ 32 

XII 30^^oll SiOiAi. ^?4^ei7j wi 2:?IE|2| ^soiiAi aoixife ^7| 9l!e^i=i^]l^ if)?ii HHgiEih 

33 

Ail 30^»oii <no\M. ^»il ui|gi£ib iiieisq:?^ sj^^aj^Eiei^ ^ssis mfe 

a^sEj^ii s^i^i ;3i^^»gi-a. 

All 3o«^oii ^o\M, it§7iaoi .^s^ :?iBoi£ffe ^s^s ^^£xii s^isi xii^as. 

M=?^i 36 

«i ao^i^oii ^o\M. ^ei^oi ^Jeia^ s^«rfe s|oieife ^§^^ sib His^l &^si xii?5|Hh 
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£&8 




III! rtiiipi^ 



600 



36-23 



82-51 




^lltll»(|l('!l[lll^lllffl{ffli^^ 



607 



606 



605 




35-24 



82-52 




35-25 



82-53 



^2001-0078229 



2h 



If" 
m 

m 
ago 



uionH 
n-?oi 



m 



35-26 



82-54 




35-27 



82-55 



^2001-0078229 





35-28 



82-56 





35-29 



82-57 



^2001-0078229 




35-30 



82-58 




35-31 



82-59 



^200 1-0078229 




35-32 



82-60 



^2001-0078229 




<0 LO CO <N , O 

o o o o o o 



35-33 



82-61 




35-34 



82-62 



